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Size-dependent mechanics of materialsA driving force in modern technology is to make microsystems of smaller dimensions. This poses enormous
technological challenges in manufacturing procedures, both on the structural and on the microstructural level.
In design, at the same time, the engineer is faced with mechanical behavior that is inherently size dependent.
Many examples have appeared in the literature showing pronounced size eﬀects in shear, torsion, tension,
bending, indentation, and fracture/cracking tests. Concepts from mechanics of materials that are based on
a classical, size-independent, continuum description are not able to account for these. Thus, there is a need
for new mechanics, able to address size-dependent deformation and fracture. A Euromech Colloquium was
organized around this topic in order to address the above issues.
The Colloquium took place on June 13–15, 2005, in Groningen, The Netherlands. It brought together 52
scientists from 13 diﬀerent countries. The topics of the Colloquium covered theoretical, computational, and
experimental aspects of size eﬀects in the mechanical behavior of materials and were grouped into a poster
session and six oral sessions. Each oral session was moderated by an expert in the ﬁeld, placing each topic
in its proper perspective:
Session 1—Grain-boundary/dislocation interactions (moderator: Yves Bre´chet)
Session 2—Advances in higher-order continuum theories (moderator: Samuel Forest)
Session 3—Inclusion and precipitate size eﬀects (moderator: Dave Embury)
Session 4—Near crack tip plasticity and fracture (moderator: John Hutchinson)
Session 5—Length scale dependent localization (moderator: Alan Needleman)
Session 6—Size eﬀects in thin ﬁlms, interfaces and multilayers (moderator: Erik van der Giessen)
We are extremely happy with the outcome of the Colloquium. The presence of both experimentalists and
theoreticians played a key role in forcing the debates toward relevant questions for the future of the discipline.
This special issue contains a representative subset of the papers presented and discussed at the Colloquium.
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